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Note: Question no. 7 is compulsory. Answer any four
questions from questions no. 1 to 6. Use of

calculators is not allowed.

1. (a) LetE, E2, E3 and E, be arbitrary events.

Write the following events in set notations : 4

(i) not more than one of E,, E2, E3, E, -
(11) _ one and only one of El’ E2, E3, E "
(iii) E, and at least one of Ey, E,, E,.

(iv) none of E,, E3 and E 4 using E,.
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(b)

2. (a)

(b)

(c)
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Let the probability density function of r.v. X
be .

(1+x ; -1<x<0
flx)=<¢1-x ; O0<x«<l1
0 ;  otherwise

and ifu=Xandv= X2, find Cov (u, v). Also
check the independence of u and v.

For a mesokurtic distribution with
standard deviation 5, find fourth central

moment m 4

The probability that a car will have a flat
tyre while crossing a certain bridge is
0-00005. Find the probability that, among
10,000 cars crossing the bridge,

(1) exactly two cars will have a flat tyre.
(i) at most two cars will have a flat tyre.

Let X1 be an observation from an

exponential distribution with the p.d.f.
flx) = % e ¥ x50.

Test the null hypothesis that the mean of
the distribution is 6=2 against the
alternative hypothesis that it is 8 = 5. The
null hypothesis is accepted if and only if the
observed value of the random variable is less
than 3. Find the probabilities of type-I and
type-1I errors.



3. (a)
(b)
4. (a)

(b)

(©
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The mean and standard deviation of
20 items is found to be 10 and 2
respectively. At the time of checking it was
found that one item having value 8 was
incorrect. Calculate the mean and standard
deviation if the wrong item is omitted.

Let X be a gamma variable with parameters
o and A, having EX) = 6 and Var (X) = 3.
Find o and A. Also, find the m.gf. of a
gamma variable, and hence verify that mean
of X is 6 and variance of X is 3 using m.g.f.

For married couples living in a certain
locality, the probability that the husband
will vote in a school board election is 0-21,
the probability that the wife will vote in the
election is 0-28 and the probability that
they both will vote is 0-15. What is the
probability that

(i) atleast one of them will vote ?

(ii) neither of them will vote ?

The mean and standard deviation of a
variable x are m and o respectively. Obtain

the mean and standard deviation of
(ax + b)/c, where a, b and ¢ are constants.

If X is a random variable such that EX) =3
and E(XZ) = 13, determine a lower bound for
P(-2<X<8).
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5. (a)

(b)

6. (a)
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A die is thrown 60 times with the following
results :

Face of die 112|3| 4|5 |6
Frequency 8 {7 (12| 8 |14} 11

Test that the die is unbiased at 5% level of
significance. Given that at 5, 6 and 7 d.f. the
values of x2 are 11-070, 12-592 and 14-067
respectively.

Consider the joint probability density
function

fix, y) = y2% 7 &V x>0, y>0.

Are both x and y regressions linear ? Give
reasons for your answer.

The mean 1.Q. of a large number of children
of age 14 was 100 and standard deviation
16. Assuming that the distribution was
normal, find

(i) the percentage of children having 1.Q.
under 80.

(ii) the limits in which the 1.Q. of the
middle 40% of the children will lie.

You may like to use the following values :
P(Z > 1-25) = 0-1056
P(Z <-0-525)=0-3
4



(b)

6 observations on (X, Y) yielded the following
data :

@)

(ii)

(1ii)

$X, =30, £Y, =180, TX,Y,= 1000,

> X*=200, LY} = 5642.
Determine the correlation coefficient
between X and Y.

Given X =10, what will be the
predicted value of Y ?

Given Y=15 what will be the

predicted value of X ? 5
7. Which of the following statements are true or
false ? Give short proof or counter example in
your answer. 10
(a) Ifthe correlation coefficient between X and Y
is — 0-8, then the correlation coefficient
between 2X —1 and —3Y -1 is —0-48.
(b) If X and Y are independent binomial
variates with parameters (n,,p,) and
(n2, Py) respectively, then X + Y has binomial
distribution with parameters
(n, + n,, p; +DPy).
(¢) The function defined as
|x] ; —-1<x<1
flx) =
0 ; otherwise
is a probability density function.
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(d)

(e)
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For a normal distribution with mean p and
variance 02, the hypotheses

leu=u0,02=1and

Hy:p=p,, 6% >1are simple hypotheses.

In a problem of testing of a simple
hypothesis against a simple alternative, if
the probability of type-I error is known to be
0-06, then the power of the test will be 0-94.
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(@) aW T % rv., X & TR S b

frafafaa 2
(1+x ; -1<x<0
f(x)=11—x ¢ 0<x<l1
0 ; AT

@Tﬂ%u=x3ﬁ'{v=X2 ?l,?ﬁCov(u,v)EﬂH
FRTT | u R v 5 @ f off F= AR

2. (%) uM® e 5 9@ HEHHY Sed & f,

=g i It m, T A |

(@) Frel g9 1 IR FQ 99T TH HR 5 TR AR
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2 1 wResar 0:00005 ® | I IR H aTe!
10,000 HR ¥ g ' wiReear §@ A
Seh

(i) 3 2 HR & IR IR & |

(i) TAE-A-FAE 2 BRI H TR GUR B |
e wife 6 X, T =R A H Th
ey B, e wilRepar w e B
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3. (%) 20 9§ % Uy AN yNH fo=em wAW: 10
3R 2 YR TR R | ST R GHY I8 9T T
% W= 8 aTen & g Ta ? | AR T ug
# g e S A wew ik Aqee Reem
githfera HifSte. | 4

(@) aF T X, y=e o 3T A T TH T =W
AR EX) =63 VarX)=3 & | o 3l &
1 AT | T =) H S T Ber ot
Ta Hifg R 38 TwR g Ffg 7% smepf
I % T X T WIET 6 I X 1 T 3

g1 6

4. (F) T gEg ¥ W I Jaivs Sl §, w H
T e 918 gAE 8 aie e sl Jifdiekar 0-21
3, It % g9 # | 33 it wRekar 0-28 B
IR A1 & G e I Wi 015 § | 39

Ta b1 ITRehan == Brft o
(i) I A FH-U-FH TH 91 & ?
(i) I Q w8 off e 7d a2 3

(@) T = x & AT IR OFF TG AW m
3 6 B 1 (ax + b)/c T HEA 3N g Fa=gem
FTa I F&fF a, b 3R c A= | 3

(M) o ww IEFEs WX @R 2 6 EX) = 3
IMEXH =138, @ P(2<X <8 & fim=
iEy 9 iR | 4
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5. (%) TH 9@ W 60 IR % § Ffafaa aRom

TAwgEg | 1|23 |4|5]|6

qOERAT | 8 | 7 (12| 8 |14 |11

5% arded &R W vhege Hifkw 5 g
g % | e mn @ £6 5, 6 3R 7 @A
FIfe & U 2 % o= HAM: 11-070, 12-592
3R 14-067 & |

(@) FrfRaa g skl T e i
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flx,y) =y2e ¥ U, x>0, y20.

FT gF x 3R y GwHEw Wad § ? A IW
T HRT EINT, |

14 9§ H MY F I H TH T G H
g 1.Q. 100 3R aeh foae™ 16 41 | AW
R 7 deq yame o, @ Fefafea @
Hifv
() 80 ¥ % L.Q. 1A w=Al o Wi |
Gi) a8 & s g i 0 40% s=i R
1.Q. Bt |
a1mq FfaRad w1 SE 9 Tehd # ¢
P(Z > 1-25) = 0-1056
P(Z < - 0-525) = 0-3
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